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(54) REFLECTIVE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent coloring due to 
interference of light reflected from a reflection plate in a 
reflective liquid crystal display device. 
SOLUTION: In the reflective liquid crystal display device 
comprising a liquid crystal lying between a first substrate 
with a transparent electrode and a second substrate 
with pixel electrodes composed of projecting and 
recessing scattering reflection electrodes, a region in a 
unit pixel where the projecting and recessing scattering 
reflection electrodes (expressed with circles) are formed 
is constructed with plural regions comprising a region :. 
where the projecting parts or the recessing parts are 
regularly arranged and a region where the projecting 
parts or the recessing parts are randomly arranged. 
These regions are arrayed in a matrix form. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the reflective mold liquid crystal 
display which made liquid crystal intervene 
between the first substrate which has a 
transparent electrode, and the second substrate 
which has the pixel electrode which consists of a 
concavo-convex dispersion reflector The reflective 
mold liquid crystal display characterized by for 
two or more fields which consist of a field which 
has arranged heights or a crevice for the formation 
field of said concavo-convex dispersion reflector in 
a unit pixel regularly, and a field which has 
arranged heights or a crevice at random having 
constituted, and arranging said two or more fields 
in the shape of a matrix. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a 

reflective mold liquid crystal display. 

[0002] 

[Description of the Prior Art] In recent years, a 
liquid crystal display accomplishes **** better 
****** an( j i s positively applied to a notebook 
sized personal .computer, small TV, etc.. Since the 
back light used as the light source-is unnecessary, 
and the formation of a nearby low power and the 
formation of thin lightweight are more possible 
than a transparency mold liquid crystal display, 
the reflective mold liquid crystal display attracts 
attention. 

[0003] It is necessary for it to be bright even if it 
sees from which include angle although the 
reflecting plate for reflecting the light which 
carried out incidence from the outside in a 
reflective mold liquid crystal display is 
indispensable, and to prepare adjacently the 
concavo-convex dispersion reflector which has the 
function of both reflection and dispersion in order 
to obtain the display without dotage in a liquid 
crystal layer, and to make the shape of the 
toothing the optimal, and to reflect the incident 
light from all directions ahead [ liquid crystal 
display ] efficiently. 

[0004] As a conventional example of the reflective 
mold liquid crystal display using a light- scattering 
layer, there is a thing using the concavo-convex 
dispersion reflector indicated by JP, 58- 125084, A. 



The concavo-convex dispersion reflector is realized 
by forming the irregularity which consists of 
macromolecule resin with a photolithography 
technique, and forming the metal membrane 
which turns into reflective film on it. 
[0005] 

[Problem(s) to be Solved by the Invention] 
However, in a reflective mold liquid crystal display 
like said conventional example which has the 
structure with which the irregularity on the front 
face of a reflecting plate was regularly located in a 
line in the same configuration, there was a 
problem that interference of the reflected light 
occurred and coloring occurred in a reflecting 
plate. 

[0006] This invention does not cancel the trouble 
of the above-mentioned conventional technique, 
and aims at offering the reflective mold liquid 
crystal display which coloring does not generate in 
a reflecting plate. 
[0007] 

[Means for Solving the Problem] In order to attain 
the above-mentioned purpose, the reflective mold 
liquid crystal display of this invention In the 
reflective mold liquid crystal display which made 
liquid crystal intervene between the first 
substrate which has a transparent electrode, and 
the second substrate which has the pixel electrode 
which consists of a concavo-convex dispersion 
reflector Two or more fields which consist of a field 
which has arranged heights or a crevice for the 
formation field of said concavo-convex dispersion 
reflector in a unit pixel regularly, and a field 
which has arranged heights or a crevice at random 
constitute, and it is characterized by arranging 
said two or- more fields in the shape of a matrix. - 
[0008] "According to this configuration, a reflecting 
plate " without '~ Coloring * by "interference of the 
reflected light can be obtained. 
[0009] 

[Embodiment of the Invention] Hereafter, the 
gestalt of operation of this invention is explained 
to a detail, referring to a drawing. 
[0010] Drawing 1 shows the top view of the 
concavo-convex dispersion reflector of the unit 
pixel of the reflective mold liquid crystal display in 
the gestalt of 1 operation of this invention. Here, 
the concavo-convex dispersion reflector in a unit 
pixel consists of fields which are four from which 
the standard deviation of pitch distribution of the 
crevice which adjoins mutually, or heights (it 
expresses as a circle) differs. 

[00 11] Drawing 2 shows the formation approach of 
a concavo-convex dispersion reflector. First, as 
shown in drawing 2 (a), on a glass substrate 1, 
spinner spreading of the acrylic resin (Japan 
Synthetic Rubber, a trade name PC 335) is carried 
out for 30 seconds by lOOOrpm, and the 
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photosensitive organic compound insulator 2 is 
formed. After carrying out prebaking for 2 
minutes at 90 degrees C, as were shown in 
drawing 2 (b), and UV exposure is carried out 
using a mask 3 and it was further shown in 
drawing 2 (c), development and a rinse are carried 
out and heights 2a is formed. Next, as shown in 
drawing 2 (d), it considers as heights 2b which 
carried out postbake for 2 minutes at 160 degrees 
C with the hot plate, and had a radius of circle, 
and this hardening of 1 hour is performed at 220 
more degrees C. Furthermore, as shown in 
drawing 2 (e),- spatter membrane formation of the 
aluminum is carried out, about 200nm metal thin 
film is formed, and the concavo-convex dispersion 
reflector 4 is formed. The reflector of the 
concavo-convex dispersion reflector 4 turns into a 
concave convex of a predetermined configuration. 
[0012] Thus, the measurement result of the 
reflection property of the formed concavo-convex 
dispersion reflector is shown in drawing 3 . This 
result shows that the concavo-convex dispersion 
reflector by the gestalt of this operation is very 
bright. Moreover, when the concavo-convex 
dispersion reflector which carried out in this way 
and was formed was observed under the white 
lamp, coloring by interference was not observed. 
[0013] Although a dispersion reflection property is 
greatly dependent on the distance between 
heights which adjoins mutually, and the distance 
is fixed, and heights will become the optimal [ a 
dispersion reflection property ] if they change into 
the condition of having stood in a line regularly, 
coloring by interference takes place. Then, by 
mixing the field where the distance between 
contiguity- heights from which- the 5 optimal 
dispersion reflection property is obtained is almost 
fixed, and the field where the distance between 
contiguity heights varies greatly, it is very bright 
and a reflector without coloring by interference 
can be obtained. 

[0014] Furthermore, in order to control coloring by 
interference, in that by which two or more fields 
where the standard deviation of pitch distribution 
of the crevice which adjoins mutually, or heights 
differs are arranged in the shape of a matrix, it is 
desirable for the distribution configurations of the 
irregularity of the concavo-convex dispersion 
reflector of odd lines, even lines or an odd number 
train, and an even number train to differ. 
[0015] Drawing 4 shows the cross section of the 
reflective mold liquid crystal display in the gestalt 
of 1 operation of this invention, drawing 4 - 
setting - 5 - a polarizing plate and 6 - a 
birefringence film and 7 a top transparence 
substrate and 8 - for the orientation film and 11, 
as for a concavo-convex dispersion reflector and 13, 
a liquid crystal layer and 12 are [ a color filter and 



9 / a transparent electrode and 10 / a 
photosensitive organic compound insulator and 
14 ] bottom substrates. Here, the glass substrate 
was used as the top transparence substrate 7 and 
a bottom substrate 14. 

[0016] After printing polyimide resin and 
heat-hardening on a transparent electrode 9 and 
the concavo-convex dispersion reflector 12, the 
orientation film 10 was formed by performing 
orientation processing by the rubbing method 
using a rayon cloth so that rubbing might become 
anti-parallel mutually. 

[0017] Next, the thermosetting seal resin with 
which glass fiber with a diameter of 5.7 
micrometers was mixed 1.5% of the weight was 
screen- stenciled, 150 resin beads /with a diameter 
of 4.5 micrometers were sprinkled by the 
consistency of 2 mm on the bottom substrate 14, 
and the perimeter part of the display pixel field on 
the top transparence substrate 7 was made to 
harden seal resin of each other for the top 
transparence substrate 7 and the bottom 
substrate 14 at lamination and 150 degrees C. 
Then, after refractive-index anisotropy deltan 
carried out vacuum impregnation of the 
pneumatic liquid crystal of 0.14 and obturated 
with ultraviolet- rays hardening resin, ultraviolet 
rays were irradiated and were stiffened. 
[0018] The polarizing plate of neutral gray was 
stuck as a polarizing plate 5 lamination and also 
on it so that the absorption shaft might make the 
direction of rubbing of the top transparence 
substrate 7, and the include angle of 45 degrees, 
so that the direction of rubbing of the top 
transparence substrate 7 and the lagging axis 
might cross at right angles that whose retardation 
value is"490nm as a birefringence film 6 on the top 
transparence substrate 7 of the liquid crystal cell 
produced by the approach mentioned above. 
[0019] The light which carried out incidence from 
the polarizing plate 5 side passes the birefringence 
film 6 and the liquid crystal layer 11, and reaches 
the concavo-convex dispersion reflector 12. In a 
reflector, light will be in a circular polarization of 
light condition, and the incidence linearly 
polarized light will be in the linearly polarized 
light condition of the direction which intersects 
perpendicularly in the place at which the reflected 
light arrived again at the polarizing plate 5 at eye 
backlash have set the difference of the retardation 
of the birefringence film 6 and the liquid crystal 
layer 11 as one fourth of the wavelength of light. 
At this time, a dark condition is realizable. 
[0020] Furthermore, the light which passes the 
liquid crystal layer 11 can be modulated by 
impressing an electrical potential difference to the 
liquid crystal layer 11. The effective retardation 
value of the liquid crystal layer 11 decreases with 
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the electrical potential difference to impress. 
When the retardation value of the liquid crystal 
layer 11 and the birefringence film 6 becomes 
equal, the reflected light will be in an incidence 
linearly polarized light condition and the linearly 
polarized light condition of the same direction in 
the place which reached the polarizing plate 5 
again. At this time, bright state is realizable. 
[0021] As mentioned above, the very bright 
reflection property was obtained by making the 
configuration of a concavo-convex dispersion 
reflector the optimal. 

[0022] In addition, in the gestalt of operation of 
this invention, although the example using the 
electric-field control birefringence effectiveness 
explained as a mode of operation of liquid crystal, 
it is not limited to this mode of operation, and it is 
guest host mode, polymer dispersed liquid crystal 
mode, etc. which are TN mode of an one-sheet 
polarizing plate configuration, STN mode, or a 
mode of operation that does not use a polarizing 
plate, and the same effectiveness can be 
substantially acquired also in the configuration 
using a concavo-convex dispersion reflector. 
[0023] Moreover, in the gestalt of operation of this 
invention, although the flat- surface configuration 
of the heights of a concavo-convex dispersion 
reflector or a crevice was made into the circle, the 
effectiveness made into the aim of invention is not 
restrictively acquired by it, and can acquire the 
same effectiveness also in a triangle, a square, a 
pentagon, a hexagon, an octagon, and an ellipse by 
it. 

[0024] Moreover, in the gestalt of operation of this 
invention, although the reflector which uses 
aluminum- as a configuration metal as reflective 
film was used, the effectiveness made into the aim 
of invention is not restrictively acquired by it, and 
even if it uses the reflector which uses silver as a 
configuration metal, it can acquire the same 
effectiveness. 

[0025] Furthermore, the contents of this invention 
applicable also to any of the drive by switching 
elements, such as a passive-matrix drive and TFT, 
are clear. 
[0026] 

[Effect of the Invention] By constituting from a 
reflective mold liquid crystal display of this 
invention by two or more fields which consist of a 
field which has arranged heights or a crevice for 
the formation field of said concavo-convex 
dispersion reflector in a unit pixel regularly, and a 
field which has arranged heights or a crevice at 
random, it is very bright and the outstanding 
reflection property without coloring by 
interference can be obtained so that clearly from 
the above thing. 



[Brief Description of the Drawings] 

[Drawing ll The top view of the 1 -pixel 

concavo-convex dispersion reflector - of the 

reflective mold liquid crystal display in the gestalt 

of 1 operation of this invention 

[Drawing 2] The process sectional view showing 

the formation approach of the concavo-convex 

dispersion reflector in the gestalt of 1 operation of 

this invention 

[Drawing 3l The reflection properly Fig. of the 

concavo-convex dispersion reflector in the gestalt 

of 1 operation of this invention 

[Drawing 41 The sectional view showing the basic 

configuration of the reflective mold liquid crystal 

display in the gestalt of 1 operation of this 

invention 

[Description of Notations] 

1 Glass Substrate 

2 Photosensitive Organic Compound Insulator 

3 Mask 

4 Concavo-convex Dispersion Reflector 

5 Polarizing Plate 

6 Birefringence Film 

7 Top Transparence Substrate 

8 Color Filter 

9 Transparent Electrode 

10 Orientation Film 

11 Liquid Crystal Layer 

12 Concavo-convex Dispersion Reflector 

13 Photosensitive Organic Compound Insulator 

14 Bottom Substrate 
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